A 55-year-old man with no notable medical history visited the hospital after his left hand had been sucked into a machine, resulting in skin defects in his left thumb and index finger. While his left thumb had a distal phalanx tip defect with the bone exposed, there was no fracture. His left index finger had a 3.5×1.5 cm volar aspect skin defect across the distal phalanx and the middle phalanx, and the tendon was exposed,
Introduction
While a distal abdominal flap is highly stable, arterial necrosis of the flap margin has been reported as a complication [1] . Until the flap is detached, it should remain attached to the donor and recipient sites in position for 3 weeks, during which the flap base is prone to kinking or torsion. Since flap kinking and torsion may result in flap necrosis, it is important to maintain the position of the flap postoperatively [2] . We report two cases in which we used a distant abdominal flap to reconstruct defects in finger skin, reinforced the pedicle by using a silicone sheet which is commonly used for nose and ear dressing [3] , and were able to easily keep the flap stable after surgery. We also sought to determine whether this dressing method would be useful in maintaining the position of not only a distant abdominal flap but also a pedicle flap, where the pedicle is susceptible to kinking or torsion after reconstruction. The study was performed in accordance with the principles of the Declaration of Helsinki. Written informed consents were obtained. but the tendon and bone were still intact. With the patient under general anesthesia, we performed a full-thickness skin graft on his index finger, and elevated a 3×10 cm abdominal flap to cover his thumb skin defect. We sutured the flap pedicle into a tubular shape. Because the flap base can easily kink at an acute angle when reconstructing a defect in the dorsal aspect ( Fig. 1 ), we designed a reinforced silicone sheet (Bioplexus, Ventura, CA, USA) that would hold the flap in position to prevent kinking. The sheet was designed to be twice as wide as the tubular pedicle and to be of the same length as the total flap. Half of the sheet was placed on the elevated flap, and the other half was placed on non-elevated abdominal skin (Fig. 2 ). This flexible sheet of silicone was attached to the abdomen skin and the flap by skin stapler (Fig. 3 ). We applied wet dressings to the exposed subcutaneous tissue on the other side, using Vaseline gauze. We also put pads under his axilla, forearm, and palm, held them in position with tape, and maintained the angle of his hand. Three days after surgery, we removed the pads, kept the silicone sheet in place, and immobilized his arm using only elastic bandages. We provided daily Vaseline wet dressings for the first week and betadine ointment dressings every other day for the following 2 weeks. The silicone sheet was maintained until flap detachment on postoperative day (POD) 21. For 3 weeks, the flap was well maintained without any complication.
Idea 2
A 50-year-old man with no notable medical history visited the hospital for distal phalanx amputation of his right middle fin- ger and skin defects on the volar aspect across the distal phalanx of his right ring finger, after his fingers had been caught underneath a tractor falling sideways. With the patient under general anesthesia, we elevated a 6×10 cm abdominal flap and covered skin defects on his middle and ring fingers with the abdominal flap. Then we designed a non-reinforced silicone sheet as wide as the tubular width and as long as the length of the flap and immobilized it by with staples (Fig. 4) . We provided daily Vaseline wet dressings for the first week and betadine ointment dressings every other day for the next 2 weeks. The silicone sheet was maintained until flap detachment on POD 22. For 3 weeks, the flap was well maintained without any complication.
Discussion
Complications that may occur from reconstruction using a distant flap include marginal necrosis, wound dehiscence, hematoma, and infection [4] . Flap necrosis may be caused by a flap much longer than the pedicle, the flap detaching too early, unfavorable blood vessel conditions of the recipient site, or hematoma clotted under the flap. In a random flap, which receives blood from the subdermal plexus just as a distant flap would, kinking in the flap base or tension created by the stretched flap could cause necrosis [3] . Such pedicle flap necrosis is more often caused by problems with the venous drainage system than because of arterial insufficiency [3, 5] . This leads to flap edema, a purple-blue colored flap, or dark colored bleeding after a pin prick test [6] . In particular, the pedicle can kink easily at an acute angle when a volar aspect defect is covered with the distant flap, as in the present cases. Therefore, it should be covered with caution.
Previous studies suggested flap tubing to prevent pedicle kinking and to reduce the raw area. The rigidity of the flap tubing prevents kinking of the flap, and a reduced raw area can decrease the risk of infection [5, 7] . However, the drawback is that tubing makes flap contouring difficult and interferes with the flow of blood [7] .
Maintaining a stable posture for 3 to 4 weeks is also important in preventing the pedicle from kinking too much. Previous studies used adhesive bandages or plaster tape to immobilize the arm by placing a pillow under the axilla and hand [2, 8] . In addition, three lines were drawn from the wrist to the belly, and the patients and their caregivers were instructed to keep the posture steady with the lines matched [8] . In the present cases, cotton pads were also placed under the axilla, forearm, and hand until POD 7 to hold the arm in position, using elastic bandages and plaster. From POD 7 until detachment, elastic bandages were used to immobilize the upper arm and trunk, and an arm sling was applied.
In the present study, both patients had skin defects on the volar aspect, meaning the flap pedicle could kink at an acute angle. To address the kinking, we reinforced it with a flexible silicone sheet (which could also be supplemented for rigidity) at the site where the flap pedicle was kinked. The figure is a simulation of our dressing method (Fig. 5 ). After POD 7, plaster was replaced with elastic bandages to help to keep the flap pedicle stable, while also allowing slight movement of the arm. Fig. 5 . A simulation of the dressing method. Fig. 6 . An alternative dressing method. A 50-mL syringe could be used as dressing material. Another alternative for reinforcing the flap could be to split in half a 50-mL syringe, which is easily available in the operating room ( Fig. 6 ). Unlike a silicone sheet, the syringe is rigid and helps maintain the flap in place by propping up the flap base. This is especially helpful for pediatric patients who have severe irritability after surgery. But this reinforcement can also put pressure on the flap, and the flap could be detached if the material is too rigid or the shape of material does not fit the flap. Therefore, appropriate material should be chosen, and it should also be designed so that it does not put undue pressure on the flap. We believe that the aforementioned dressing method can be applied not only with a silicone sheet but also other easily available materials. In addition, by preventing kinking and acute angle flexion in not only a distant abdominal flap but also other types of delayed pedicle flaps, including cross leg flaps, cross finger flaps, forehead flaps, and thenar flaps, this dressing method is also expected to prevent local complications.
